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Detailed Methods and Results for S. aureus survival experiment

Introduction
Due to logistical constraints imposed by the design of this 14-day persistence study, participants'
self-collected nasal swabs were stored for up to eight days prior to laboratory analysis. In order to determine whether false negative swabs could result from an eight-day holding time, we conducted a Staphylococccus aureus survival experiment prior to beginning the study. In this experiment, we examined the effect of (a) holding times between one to ten days, (b) storage temperature, and (c) initial inoculation concentration on S. aureus survival.
Methods
Nasal Swab Seeding
An outline of the study design is provided in Figure S2 . On Day 0 of the study, we prepared two inoculation solutions with concentrations of 10 5 colony forming units (CFUs)/ml and 10 3 CFU/ml, respectively, using freshly grown S. aureus (ATCC 25923) diluted in sterile phosphate buffered saline (PBS). Both solutions were quantified by overnight culture at 37°C on tryptic soy Three swabs seeded with 10 4 CFU and three seeded with 10 2 CFU were immediately quantified using procedures described below, in order to obtain baseline counts. For the remaining 120 swabs, half of the swabs seeded with 10 4 CFU (n=30) and half of the swabs seeded with 10
Quantification of S. aureus on seeded nasal swabs
We assayed three swabs from each of the four experimental groups ( Figure S2 ) on days 1 through 10. Swabs were clipped into 500 µl of PBS and vortexed for 30-60 seconds at high speed. 100 µl of the neat sample and serial 10-fold dilutions there-of were spread on TSA plates using a sterilized spreader and incubated for 24 hours at 37°C. Colonies with S. aureus morphology were counted manually or by a destructive counter. The detection limit using this method was 5 S. aureus CFU/swab.
Statistical Analyses
We examined the effect of storage time on S. aureus survival by constructing time series curves for each initial inoculation concentration. To assess the effect of storage temperature on S.
aureus survival, we used unpaired, two-sided student t-tests and the Satterthwaite approximation to evaluate the hypothesis that the average S. aureus CFU/swab recovered from refrigerated swabs was equivalent to the average S. aureus CFU/swab recovered from swabs stored at room temperature (H o : µ 1 =µ 2 ) for each day elapsed. We evaluated this hypothesis separately for each initial inoculation concentration. All analyses were conducted using SAS version 9.3 (SAS Institute, Cary, NC).
Results
Ten-day survival curves for S. aureus seeded onto nasal swabs at concentrations of 10 4 CFU and 10 2 CFU are presented in Figure S3 . S. aureus was recovered throughout the ten-day period from swabs seeded with 10 4 CFU, regardless of storage temperature. However, S. aureus was only consistently recovered (S. aureus CFU/swab ≥ detection limit for all three replicates) from swabs seeded with 10 2 CFU through days 1-4.
The effect of storage temperature on survival of S. aureus was unclear among swabs inoculated with 10 2 CFU. However, among swabs inoculated with 10 4 CFU, we observed that storage at 4-8°C resulted in greater survival of S. aureus compared to storage at room temperature. This effect was statistically significant at p=0.05 on day 5 and after day 7 (Table S1 ).
Conclusions
We conclude that swabs inoculated with 10 4 CFU or higher will reliably be detected by culture following a holding time of up to eight days whether stored at 4-8°C or 25°C. However, swabs inoculated with 10 2 CFU or lower may not be reliably detected by culture after five or more days of storage whether stored at 4-8°C or 25°C. To minimize S. aureus die-off before laboratory analysis, we determined that nasal swabs should be stored at 4-8°C following participant selfcollection. Figure S2 . Outline of S. aureus survival study design. Figure S3 . Survival of S. aureus seeded onto nasal swabs over a ten-day period. Approximately one-third of swabs collected were not immediately processed upon arrival at UNC due to time and labor constraints. Immediately upon receipt, these swabs were shipped overnight at 4°C to Johns Hopkins University (JHU) and archived in tryptic soy broth with 20% glycerol (w/v) at -80°C. After approximately four months of storage at -80°C, swabs were thawed and assessed for S. aureus and MRSA using the same procedures as above. Laboratory protocols and training of personnel were identical in both labs. We observed no systematic differences in the data produced.
Antibiotic susceptibility testing
One isolate from each S. aureus-positive nasal swab was assessed for susceptibility to 12 classes of antibiotics: aminoglycosides, β-lactams, cephalosporins, floroquinolones, glycopeptides, lincosamides, macrolides, oxazolidones, rifamycin, streptogramins, sulfonamide/methoprim, and tetracyclines (see Table S2 for a listing of antibiotics used). Among S. aureus isolates identified at UNC-Chapel Hill (n=151), the Kirby-Bauer disk diffusion method was used to assess susceptibility to all given antibiotic classes except glycopeptides (assessed using brain heart infusion agar supplemented with 5 mg/L teicoplanin. (4) aureus isolates identified at Johns Hopkins University (n=67), the Phoenix Automated Microbiology System (BD Diagnostic Systems, Sparks, MD) was used to assess susceptibility to all 12 antibiotic classes. (7) Testing was completed by the Clinical Microbiology Laboratory at the Johns Hopkins Hospital.
Molecular analyses
The staphylococcal protein A (spa) gene was amplified and sequenced for one isolate from each S. aureus-positive nasal swab using methods described previously. (8) All isolates were characterized by spa typing using the Ridom Staph Type standard protocol (http://www.ridom.com) and the Ridom SpaServer (http://spa.ridom.de/index.shtml). The putative clonal complex (CC) to which each spa type belonged was inferred based on the existing literature. Isolates that could not be assigned to a putative CC with a high degree of certainty based on spa type and the existing literature alone were additionally analyzed by multilocus-sequence typing (MLST) (9) . For these isolates, CCs were determined using eBURST (version 3; http://eburst.mlst.net) and the stringent group definition (6/7 shared alleles). (10) We used PCR to determine whether the scn gene was absent from S. aureus isolates.(11) We also used PCR to determine whether the tet(M) gene was present among S. aureus isolates, as tet(M)
is a proposed marker of livestock association among CC398 isolates, specifically.(12) Both targets were assessed simultaneously in one isolate from each S. aureus-positive nasal swab using a novel duplex PCR assay (the same isolate for which we tested antibiotic susceptibility).(13) a N refers to the number of participants who carried S. aureus demonstrating the specified resistance pattern at least once over the 14-day sampling period. b Numbers do not sum to 22 because some individuals were colonized with S. aureus demonstrating more than one antibiotic resistance pattern over the sampling period.
